Varying responses of human cells with discrepant p53 activity to ionizing radiation and heat shock exposure.
Both heat shock (HS) and ionizing radiation have an impact on the cell cycle and may induce cell cycle arrest or apoptosis. Mutations of the p53 gene are observed at a high frequency in human tumours and are recognized in about half of all human cancers. Sensitivity to radiation, heat and anticancer agents has been observed in p53(+/+) cells, but not in mutated or p53-deficient cells. Moreover, enhancement of radiosensitivity by HS has been observed in wild-type p53 cells but not in p53-deficient cells. The molecular mechanism of the differential cell response to HS or ionizing radiation is not yet understood. Differences in cellular response to radiation (200 kV X-ray, 1, 2, 5 Gy) and HS (39 degrees C, 41 degrees C and 43 degrees C for 30 min) on cell cycle progression of cultures of human p53 mutant cells were investigated by flow cytometry. In addition, the effects of stressors used on the expression of several heat shock genes (HSP27, HSP60, HSP70, HSC70, HSP75, HSP78, HSP90) were studied by reverse transcriptase-polymerase chain reaction. Yet, with respect to HSP gene expression, different stressors produced similar effects. Combination of HS and radiation treatment significantly induced the transcription of the HSP70 gene above the level induced by each stressor alone. Cell cycle analysis, however, revealed striking differences in prolonged dynamics of cell division in response to each stressor. Thus, p53 status could be a useful indicator in predictive assays for hyperthermia cancer treatment in combination with radiation and/or chemotherapy.